Amylosporus guaraniticus is described as a new species from Paraguay based on morphological characters and molecular evidence based on ITS and LSU markers. The species is characterized by its annual, pileate basidiomata, poroid hymenophore, a dimitic hyphal system with simple septate and double to multiple clamped generative hyphae and asperulated, amyloid basidiospores (4-6.5 × 3-4.5 µm). An identification key to Amylosporus species is presented.
Introduction
Amylosporus Ryvarden was erected to accommodate A. campelli (Berk.) Ryvarden characterized by having finely asperulate amyloid basidiospores, and a dimitic hyphal system with generative hyphae presenting both simple and multi-clamped septa (Ryvarden 1973) .
The most recent and comprehensive phylogenetic work placed the genus within Wrightoporiaceae Jülich as a sister clade of Wrightoporia Pouzar (Chen et al. 2016) . Only five species have been included in phylogenetic analyses, i.e. A. bracei (Murrill) A. David & Rajchenb., A. campbellii (Chen et al. 2016 ). This phylogenetic circumscription of the genus maintains the original diagnostic morphological characters (Ryvarden 1973) .
Amylosporus campbelli has been considered a "pantropical" species, widely distributed in tropical and subtropical regions of the world (Ryvarden & Johansen 1980 ). However it has been shown that A. campbelli involves more than one species, and new taxa have been segregated as A. succulentus (Dai 2007 , Chen & Shen 2014 . Amylosporus campbellii has been recorded in South America from Argentina and Guyana (David & Rajchenberg 1985 , Robledo & Rajchenberg 2007 . Morphological and phylogenetic analysis of specimens collected in Paraguay purportedly
DNA extraction, amplification and sequencing
Total DNA was extracted from small pieces of dried basidiomata triturated with LyserMjolnir 1.0 Franchi-Robledo TM 2012 for 2 o 3 min. The powder was transferred to an Eppendorf-tubes and mixed with lysis buffer consisting of 2% CTAB, at 65C for at least 1 hour. Chloroform extraction was done once, and DNA precipitated with isopropanol (Doyle 1991) . Amplification of the ITS and nucLSU regions was performed using ITS8/ITS6 (including ITS1, 5.8S and ITS2) and LR0R/LR5 that for nLSU (White et al. 1990 , Gardes & Bruns 1993 , Hopple & Vilgalys 1999 . PCR was performed following the programs and protocols indicated by Gomez Montoya et al. 2017 . PCR products were visualized with 1.5% agarose gel electrophoresis. Amplified products were purified and then sequenced in both directions. In all cases, the same primer used in the amplification was used for sequencing. The cycle-sequencing was performed in an Applied Biosystems 3730xl DNA Analyser in MacroGen Ltd. (South Korea). For the analyzes were used the newly generated sequences, and including related sequences downloaded from GenBank (Table  1) .
Two sequences of interest were obtained for our analysis. Additionally 26 sequences obtained from GenBank were included in the analysis. DNA sequences were edited with the software program BioEdit sequence alignment editor, version 7.0.5.3 (Hall 1999 ) and assembled using a text editor. The dataset was aligned using Muscle (Thompson et al. 1997 ). The alignment obtained was manually examined and adjusted with MEGA 6 (Tamura et al. 2013) and finally deposited at TreeBase (Submission ID 21248). To select the best phylogenetic model MEGA 6 was used (Tamura et al. 2013) . A bootstrap analysis was performed with 1000000 replications. Bayesian inference under the K2 + G model (Nei & Kumar 2000) was calculated with MrBayes v. 3.2.5 (Huelsenbeck & Ronquist 2001) . Two Markov chains were run from random starting trees for 50 million generations. The first 5000 generations were discarded as burn-in.
Results

Phylogenetic analyses
The complete alignment of the ITS region included 947 positions, including gaps, whereas LSU region included 571 positions including gaps. According to the preceding analyses, K2+G was chosen as the best-fit substitution model to the ITS dataset in the Bayesian Inference, with the following base frequencies A (0.250), C (0.250), G (0.250), T (0.250) and a gamma distribution shape parameter of 0.31. The nucleotide substitution rates estimated according to this model were A/G=0.176, A/T=0.037, C/G=0.37, C/T=0.176 and G/T=0.37. According to the preceding analyses, K2+G was chosen as the best-fit substitution model to the LSU dataset in the Bayesian Inference, with the following base frequencies A (0.250), C (0.250), G (0.250), T (0.250), proportion of invariable sites of 0.025. The nucleotide substitution rates estimated according to this model were A/C=0.012, A/G=0.226, A/T=0.012, C/G=0.012, C/T=0.226, G/T=0.12. The two independent runs of Bayesian analysis converged to stable values after 50000000 generations (average standard deviation of split frequencies = 0.001267; average potential scale reduction factor = 1.000), a total of 25% of the sampled trees were discarded as burn-in. The remaining trees were used to construct the 50% majority-rule consensus trees (Figure 1 ). The studied materials grouped in a strongly supported clade (BPP = 1.0) constituting an independent phylogenetic lineage which we describe below as a new species, Amylosporus guaraniticus. Amylosporus campbellii, represented by four neotropical specimens grouped with the new species conforming a strongly supported clade (BPP=1). A group of three paleotropical species consisting of Amylosporus succulentus from China and two unnamed species from Tanzania and India respectively conform a sister group of neotropical species. These sisters clades are strongly supported clade (BPP=1) Basidiomata annual, sessile, imbricate, semicircular, broadly adhered to the surface, 23 × 12 × 5 cm, fleshy and soft when fresh, corky when dry. Pileal surface glabrous to velvety, soft when fresh, whitish to pale brown, with chestnuts areas towards the base which become dark brown or blackish at maturity. Margin sterile, round, whitish to cream when fresh, acute and light brown when dry. Pores angular 2-3 per mm, dissepiments entire occasionally lacerate, pore surface whitish when fresh becoming cream to light brown when dry. Context homogeneous, fleshy, white to cream when fresh, corky and light brown when dry, up to 42 mm. Tube layer concolorous with the context up to 10 mm thick. Hyphal system dimitic, generative hyphae thin-walled, 4-6.5 µm diam; the context composed of with generative hyphae 6-14 µm diam., with simple septa and double or multiple clamp connections, gloeopleurous hyphae present. Skeletal hyphae restricted to the tubes, thick-walled, 3-8 µm diam, branched, flexuous, IKI-. Basidia clavate, 10-25 × 5-8 µm, with four sterigmata 2-6 µm long. Basidiospores ellipsoid, (3.8)4-5.5(6.5) × (2.5)3-4 (4.5) µm, X=4.6 × 3.4 µm, Q= 1.4, N=2, hyaline, thin-to slightly thick-walled, finely asperulate, with a central guttule, strongly amyloid.
Known distribution -So far know from type locality. Records of A. campbellii in South America must be reviewed in order to confirm their identity, see discussion. Table 1 List of species, collections, and GenBank accession numbers for the ITS and LSU sequences used in the phylogenetic analyses. n/d= no described; n/i= no identified The mycelium could be living on a buried log or trunk, decaying organic matter, or be related to living tree roots that follow pipes, however it could not be verified so far. The definition of Amylosporus as a white rot genus (Chen et al. 2016) has to be reconsidered.
Species
Our phylogenetic reconstructions recovered Amylosporus as monophyletic clade within the Wrightoporiaceae (Figure 1) , according with previous results (Chen et al. 2016) . However, five species are currently combined in Amylosporus so far not included into phylogentice analyses, i.e. David & Rajchenb. and A. ryvardenii Stalpers. Amylosporus auxiliadorae presents morphological characteristics and habit (growing on ground) suggesting a relationship with 'Amylosporus campbelli clade'. Amylosporus daedaliformis has been described with basidiospores IKI-, suggesting phylogenetic relationships outside Amylosporus. Amylosporus efibulatus and A. ryvardenii (≡ Rigidoporiopsis amylospora Ryvarden) develop resupinate and adnate basidiomata with mono-to dimitic simple septate hyphal system (Ryvarden & Johansen 1980 , Ryvarden 2000 . Amylosporus iobaphus develops resupinate and widely effused basidiomata, with a dimitic hyphal system composed by simple septate and multi-clamped generative hyphae and dextrinoid skeletal hyphae (David & Rajchenberg 1985) . Further molecular evidence is desirable to depict the relationships of these species within Wrightoporiaceae. Johansen & Ryvarden (1979) as Rigidoporopsis amylospora (T) A, Sessile-Resupinate, 4-6, circular S IKI--4-5 × 2.5-3 Dai (1995) A, Sessile-Resupinate to EF 3-4, round to angular S Dextrinoid  4-6 × 3-4.2
Amylosporus rubellus
